The effect of autogenous vein grafts on nerve repair with size discrepancy in rats: an electrophysiological and stereological analysis.
Aside from anatomical repairs, the reestablishment of sensory and motor innervations for proper functional recovery is one of the fundamental objectives of reconstructive surgery. The heterotopic transfer of autologous tissues is likely to result in a size discrepancy between the donor and recipient nerves, which will have a negative influence on regeneration. Twenty Wistar albino female rats were used in a study that was divided into two main groups: tibial-peroneal (TP) and peroneal-tibial repair (PT). Both types of nerves were exposed on the hind legs with the nerves cut on the right side, while the proximal stump of the tibial nerve and distal stump of the peroneal nerve were sutured to each other. These groups are also called end-to-end neurorrhaphy groups (EtoE). On the left side, the tibial and peroneal nerves were cut on the same level as on the right side. After the end-to-end epineural suturing of the nerve, the vein graft was slid over to the repair zone under irrigation. These are called the vein graft group (VG). All processes mentioned above were also done for the PT group. On the 90th postoperative day, anesthetized animals were fixed prone on a board, with the nerves carefully dissected for electrophysiological recording. Stereological methods for an estimation of the total number of myelinated fiber, a mean axonal cross-section area and the thickness of the myelin sheet were used. In TP and PT groups, nerve conduction velocities were found to be higher within the VG group. Nevertheless; the difference was only significant in the PT group. In both TP and PT groups, the increase in the axon number, axon area and myelin thickness were statistically different in favor of the vein graft sides. An appearance of vacuoles and degenerated pertinacious material within the myelin sheath of EtoE sides was seen. A histomorphological examination of the sections proximal to, from, and distal to the repair zone over three months revealed less epineural scarring, a thinner epineurium, more regenerated axons and fewer inflammatory cells in groups where vein grafting was used, because the vein graft provided additional mechanical and chemical support in the size discrepancy of the nerve regeneration.